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ISO schizophrenics participated in a study including 2 sex groups, 3 levels of task complexity, and 3 conditions where Ss served individually or in pairs.
In free interaction 2 Ss were free to communicate in reaching mutual decisions; in restricted interaction discussion between Ss was prohibited. The Ss' task was to solve concept-identification problems. Females performed poorest in interpersonal situations and best when alone, whereas male Ss performed as well alone as in free interaction. In free interaction no relationship was found between errors and verbal activity.
At least two major research strategies have emerged in testing the validity of the Cameron (1947 Cameron ( , 1964 and Sullivan (1964) hypothesis that schizophrenic deficit in conceptual ability is primarily due to a disruption in interpersonal relations. Studies using card-sorting materials with varying degrees of social and nonsocial content have lent indirect support for the Cameron-Sullivan hypothesis, as they have demonstrated that conceptual deficit in schizophrenic thinking increases as the interpersonal content of the task is increased (Affleck, 1954; Marx, 1962; Whiteman, 1954) . More recently another strategy focused on manipulating social cues. Johannsen (1961) found that normal subjects (Ss) learned more readily under social-experimenter (E) says "right" or "wrong"-than mechanical-lights indicate wright or wrongfeedback, whereas schizophrenics' performance grew significantly worse in the social condition. In contrast, Lydecker, Pishkin, and Martin (1961) phrenics in the social and mechanical feedback conditions. However, when the above study was replicated (Pishkin, 1963) and E was taken out of the room, schizophrenics' performance was significantly superior to that of the social condition. In two studies using stooges (Pishkin & Blanchard, 1963; Whitman, 1963) no overall difference was found between schizophrenics and normals in conditions where Ss had to solve a problem from social and nonsocial cues.
In both approaches at least three factors have been neglected. First, Ss were not given an opportunity to exercise their interpersonal skills; instead an E or stooge delivered programmed reinforcement, and social interaction was prohibited. Second, there was no systematic control of task complexity. The conceptidentification (CI) procedure used in the present study provides a quantifiable method for controlling the complexity by systematically varying the number of irrelevant dimensions. Lastly, Ss used in the vast majority of studies have been men, and if women were included their performance was either pooled with males or they were studied alone.
The major purpose of the present study was to compare learning rates of both sexes in solving CI problems of different complexities in situations where Ss performed alone, in two-person groups where Ss were free to share information but had to reach a mutually agreeable decision, and where discussion be-tween 5s was prohibited. On the basis of the Cameron-Sullivan hypothesis it was postulated that schizophrenics would manifest greater impairment in learning when serving in twoperson groups than when alone.
In addition to time and error scores, amount of verbal activity was assessed. Wolfgang, Banta, and Pishkin (1964) , using schizophrenics in two-person groups in a freeinteraction (FI) situation, found that differential reward schedules significantly influenced talking. In a recent similar study with normal Ss (Wolfgang, 1965) , a significant positive correlation was found in the FI group between verbal activity and errors in CI. It was expected that schizophrenics' interpersonal communication would break down, and no relationship would be found between CI and speech.
METHOD Subjects
Seventy-five male and 75 female patients at the Central State Griffin Memorial Hospital, Norman, Oklahoma, were selected in accordance with the following criteria: diagnosed as schizophrenic (irrespective of type) by the ward psychiatric team, 12 mo. or less of current hospitalization, 19-50 yr. of age, minimum of eighth-grade education, no brain damage, no electroshock therapy within the past 6 mo., and ability to cooperate, as estimated by the psychiatric staff. All 5s were receiving varying dosages of psychotropic drugs, and no attempt was made to control for dosage. Nine females and two males were not included in the study because of their unwillingness to cooperate or inability to comprehend the instructions. All patients were administered the vocabulary and abstract thinking tests from the Shipley Institute of Living Scale. The male and female Ss were randomly divided into nine groups. The means and standard deviations of the demographic data are presented in Table 1 .
Design
A 2X3X3 factorial design was used, which included 2 sex groups, 3 levels of task complexity (one, three, or five irrelevant dimensions), and 3 interaction conditions where 5s served individually or with a partner. In the FI condition two-person groups were free to discuss their hypotheses and were instructed to reach a mutually agreeable decision before responding. The restricted-interaction (RI) condition was composed of two persons, and discussion between 5s was prohibited beyond 5s simply stating and registering their individual responses on each trial. In the individual (I) condition Ss performed alone. In !-* In bo 
Task and Apparatus
The task, apparatus, and procedure were exactly the same as described in an earlier study (Wolfgang, 1967) . In brief, S's task was to categorize correctly a series of geometric patterns in accordance with a relevant dimension. For example, if form was the relevant dimension, the solution would be to press Key A when the pattern was a square and Key B when the pattern was a triangle. If S responded to the irrelevant information, such as the color (red or green), which has a zero correlation with the correct response, then his responses would be correct only at a chance level. The two feedback lights, one located above Key A and the other above Key B, indicated, when lit, the correctness of S's response. In the FI condition throat microphones in conjunction with voice-operated relays recorded each S's talk time on an Esterline recorder. To reduce background noise a wooden cubicle lined with soundproof tiles that could comfortably seat one or two Ss was used. The cubicle was arranged so Ss could clearly view only the stimulus screen.
Procedure
The Ss were seated inside the cubicle in front of the screen, with each having access to the response keys. The S's throat microphone was placed on the left side of the larynx. Instructions for individuals and Ss in two-person groups were essentially the same except that Ss in the FI group were told to discuss their responses for as long as they wished before agreeing upon a single decision, and only one decision could be registered per trial by either S. The Ss in the RI group, however, were told to state their individual decisions verbally and then register them by depressing one of the two keys.
Criterion to solution for Ss in all conditions was 16 consecutive correct responses. In the RI condition, criterion was reached when each S independently made 16 consecutive correct responses. However, if criterion was not reached, Ss were given a maximum of 192 trials. 
RESULTS AND DISCUSSION
Error and Time Scores
The analysis of variance in Table 2 disclosed main effects for interaction levels (ILs) and complexity. The significance of IL showed that schizophrenics performing alone had less difficulty in CI than those in the interpersonal conditions (RI and FI). This finding lends general support for the Cameron-Sullivan hypothesis. Mean errors for I, FI, and RI conditions were 34.80, 43.53, and 64.58, respectively. However, the social dysfunction hypothesis would predict CI deficit to be more pronounced in the FI than in the RI group, since the demand for mutual cooperation was greatest in the FI group. The relatively poor performance of 5s in the RI group might be due to the social pressure to make decisions quicker, since feedback was group paced and was delivered only after both 5s responded. Then, too, 5s might have had difficulty in concentrating on their own hypotheses and feedback when their partners were stating and registering similar or contrasting responses. The finding that CI was least difficult in the I condition is inconsistent with previous results with a normal population (Wolfgang, 1967) , where, under exactly the same conditions, 5s in the FI group were superior to both the I and RI groups (see Figure 1) .
The E observed that schizophrenics in the FI group showed little or no interpersonal coordination in their efforts to solve CI problems. Instead they would take turns making decisions or one partner would make all decisions. When 5s in the FI group reached solution, E asked each to write the solution independently and then explain it. In 100% of the cases one of the 5s knew the solution, while 45% of the partners did not. Thus, it appears that when one 5 in the group played the role of decision maker the other withdrew, and interpersonal communication broke down.
From Figure 1 it is apparent that male performances in the I and FI conditions were exactly the same, whereas females performed worse in the FI group than individually. This finding lends support for the CameronSullivan social dysfunction hypothesis for females.
In comparing performance between the 
FIG. 1. Mean errors of males and females at each IL: individual (I), free interaction (FI), and restricted interaction (RI). (Mean errors for normal
males are from a previous study -Wolfgang, 1967.) sexes at each IL, Duncan's test showed that males in the FI and I conditions produced significantly fewer errors than females in the RI condition (p < .05) and that I females outperformed RI males (p < .05). Errors for male and female populations were also compared with Duncan's test for each of the IL conditions. The analyses indicated that females performing alone produced significantly fewer errors than females in the RI group (p < .005). There were no differences in performance between females in the FI group and females in the RI and I conditions (p > .05). However, in contrast to females, males in the I condition did not differ from males in the FI and RI groups, nor were there any significant differences between males in the FI and RI groups (p > .05). This aspect of the analysis further supports the notion that social dysfunction is more pronounced in female than in male schizophrenics.
The significance of complexity indicated that, as the amount of irrelevant information increased, performance became progressively poorer. Mean errors were 34.52, 49.95, and 61.45 for problems with one, three, and five irrelevant dimensions, respectively. These results are consistent with previous findings using normals (Archer, Bourne, & Brown, 1955; Pishkin, 1960; Wolfgang, 1967; Wolfgang, Pishkin, & Lundy, 1962) and schizophrenics Pishkin, Wolfgang, & Bradshaw, 1963 ).
An analysis of male performance over three levels of complexity by three IL conditions (see Figure 2) reveals that there is a progressive decrement in performance as a function of irrelevant dimensions. Duncan's test indicated that there were no significant differences in male performance when comparisons were made between IL and complexity levels (^>.05). However, when the same comparisons were made with females, Ss performing alone made significantly fewer errors on the simplest CI problems (one irrelevant dimension) than females in the RI and FI groups (p < .025) at the same level of complexity. Also, significantly fewer errors were made by females working alone on the most difficult CI problems (five irrelevant dimensions) than females in the RI (p < .01) and FI groups (p < .05). None of the females in the RI condition was able to solve problems with five irrelevant dimensions. However, when females performed alone, they actually made fewer errors on the most complex problems (^ = 23.80) than normals perform- ing alone (.£ = 34.00) under comparable conditions (Wolfgang, 1967) .
Thus, a combination of CI complexity and social cues emanating from a peer female patient inhibits performance. It appears that females are negatively influenced by social cues in both the FI and RI groups (see Figure 1 ) and selectively process information that has nothing to do with the CI problem per se. It is important to note that males performed at about the same level in the I and FI conditions, and, although there was no improvement in the FI over the I condition, as found in normals, there was certainly no negative effect as a result of being in an FI situation, as might be expected by the social dysfunction hypothesis. Perhaps males were less responsive or attentive to social cues than females and therefore could concentrate more. There is evidence that newly admitted male schizophrenics are more reluctant to accept and use cues from a partner viewed as a patient than from a psychiatric aide in making perceptual judgments (Pishkin, 1966) . However, it is not clear what aspects of the social situation negatively influenced females' CI. Would females do better with a male partner or a partner who was a psychiatric aide, nurse, or therapist? Then, too, there is the possibility that newly admitted female schizophrenics (.£ = 7.25 wk. of hospitalization) taken out of the protective home environment may be less adaptable to social situations with strangers than males.
An analysis of variance of time to solution showed that only the main effect of IL was significant (.F = 9.46, dj = 2/72, p < .01) . Mean time to solution in minutes for 5s in the I, FI, and RI conditions was 13.60, 26.77, and 30.47, respectively. Although there were no significant differences between FI and RI groups (p > .05), comparisons of the means with Duncan's test showed that individuals performing alone reached solution significantly faster than 5s in the FI (p < .005) and RI groups (p < .001). In analyzing sex differences in time to solution at each IL, Duncan's test indicated, as does Figure 3 , that both males and females performing alone reached solution significantly faster than females and males in the RI and FI groups (p < .025). That individuals reached solution faster than FI groups was inconsistent with the results of a prior experiment using normals (Wolfgang, 1967) where no appreciable differences were found between the I (2 = 8.16 min.) and FI conditions (X = 6.42 min.). Thus, the results suggest that the superior performance of both male and female schizophrenics working alone over 5s in social conditions in time to solution lends support to the social dysfunction hypothesis.
Analysis a] Speech Activity in the FI Group
An analysis of variance on talk time indicated that none of the main effects nor interactions were significant (p > .05). Although male partners took, on the average, 26.73 min. in attempting to reach solution, and females took 26.80 min., mean talk time for males was only 1.97 min. and for females, 3.29 min. Instead of speech activity increasing with increased task complexity, it decreased. Mean talk time was 3.58, 2.30, and 2.01 min. on problems with one, three, and five irrelevant dimensions, respectively. This would seem to indicate that as the problem became more difficult 5s increasingly withdrew from social participation. That correlations between errors and talk time were insignificant for males (r-.W, df=l3, p>.05) and females (r = .34, dj = 13, p > .05) was inconsistent with the previous study using normals (Wolf-gang, 1965) where a high positive correlation was found between CI errors and speech activity. The finding that schizophrenics in the FI group spent only a small proportion of the time communicating, regardless of the number of errors they made, lends further support for the social dysfunction hypothesis.
Demographic Variables
Pearson r's were computed for males and females on the variables of age, length of hospitalization, education, vocabulary, and abstract thinking scores with errors on the CI task. There were no significant correlations between CI performance and age for males (r = .ll, d/ = 43, p>.05) and females (r=.20, d/ = 43, p>.05) nor for length of hospitalization for males (r=-.14, df = 43, p > .05) and females (r=-.0&, dj = 43, p > .05). However, there was a significant negative correlation between education and CI errors for males (r --.30, dj -43, p < .05); although the relationship was in the same direction for females, it was not significant (r = -.13, df = 43, p > .05). A significant negative correlation was found between abstract thinking scores and CI errors for both males (r = -.28, df = 43, p < .05) and females (r --.54, df = 43, p < .01). However, the vocabulary test scores showed no significant correlation with CI for males (r = -.12, df = 43, p > .05), but did for females (r = -.40, df -43,p< .01).
Thus, for females, abstract thinking and vocabulary proved to be adequate predictors of CI performance, whereas, for males, education and abstract thinking were the best predictors. That vocabulary scores were not correlated with CI performance is consistent with the results obtained by Pishkin and Blanchard (1963) with male chronic schizophrenics. The lack of correlation between length of hospitalization and CI performance might be due to the fact that this S population was newly admitted (.£ = 7.7 wk.) and was a relatively homogeneous group. Since abstract thinking ability was the only variable related to CI for both sexes, the necessity of controlling this variable in conceptual studies is underscored.
In order to determine if 5s were adequately matched between sex and interaction conditions on those variables shown to be related to CI performance, an analysis of variance was performed; none of the F ratios reached significance (p > .05).
In conclusion, the findings lend general support for the Cameron-Sullivan hypothesis. The results suggest that the most optimal condition for dealing with conceptual problems for females is when they are working alone. For males the findings were less clearcut, in that males performed equally well alone or with a communicating partner. Empirically, the social dysfunction hypothesis gained more support with female than male Ss. Overall results show the need for more research exploring sex differences in CI and explanation of female schizophrenics' difficulty in dealing with conceptual problems in interpersonal situations.
